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SUMMARY : 

The formation of lumps and accretions im cement silos are of frequent occurrence in cement planis. 
Some of the common influencing factors for hemp formation are grinding af Ponland cements io higher 
Tirueness, storage of cerent Tor longer time, cerent mill temperatures is moi maintained pudiciously, the cerment 
has higher KO contents , aged clinker is used frequently in cement grimding or due to lack of periodic 
siste v Osce ue 
cement silo coating / lamp samples collected from two cement planis. Based on the evaluations results tix: 

The paper further illustrates. the generally observed influencing factors amd some range of chemical . 
physical amd technical measures dhat could be atemgpicd for avoiding the problems of accretions in cement 
silas 
1,0 INTRODUCTION 

The incremental expansion in clinkering capacities of cement plants ihrough modilication in the 
preheater systems has been observed 10 increase the production pressures on the cement grirding systems , The 
situation is Further aggravated by sudden market demands of the product This imvartably selts into grinding of 
Porland cements iò higher fineness , use of hot clinker , use of aged clinker im cement grinding , lack of 
periodic mainbenance of the cement silos lack of proper control on cement mill temperatures etc contribute 1o 
the formation of accretions in cement silos . Presence of higher sulprates in clinker sealting from the sulphiar in 
the fuel used , presence of higher K:O conbenis in clinker , higher storage capacity of cement silos, stamge of 
cement in silos for longer time with inadequabe ventilation further enhances the tendency of. lump formation in 
thee cement silos. 

Im this paper the authors have discussed the reponed — mesetioms lewing do ihe formation of 
accretions . The diagnosis of the reasons af lump formation through the chemico-mineralagical. thermal and 
T———Ó——— 

paper finally summarises the generally observed influencing factors and same of the chemical. 
phisical - init measures that could be atempted for avoiding the problems of accretions m cemcn silos 
zü GENESIS 

Studies carried out by different researchers "' and simulation experiments ^ conducted in different 
laboratories have indicated that the neactions leading to the formation of bumps in cerent siles ane initiated ba 
* The presence of moisture arising from the evaporation of. moisture in the materials (usc of wet by- -product 

gypsum) and partial loss of moisture by Ihe gypsum during cement grinding . Gypsum gives of partially its 
waler of crystallisation ai temperatures above 45^ C to form its herni-hudrate or even its soluble anhvdrite. 
Al ihe temperatures of storage of ground cement in silos ihe quantities of waler given out can be quite 
significant , Hg of cement can give | kg of water i.c. 50 litres of water by 504X1 of cement. 
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* The waler vapours mave lo the colder arcas of the oement silos preferably along the walls amd tend to 
condense 


* in the presemce ol moisture thc C,AÀ of clinker amd sulphase of the gypeum form cerinnguc 
(Ca. AlO, 3Ca50, 32 HU. 
. — Presence af KAO in clinker/cement leads to formation of syngenite 
Ca50, + K;50, + HO —  (a50,. K;50,. H;O 
Casi. 0. 5H + KjSO, 0. 5 HO — Casi. K,50, . HU 
» Presence of Calcium Langbeiniie an clenker could also maci with the waer vapours to form syngenise 
2CaS0,.K,50, * Hi ——— 9 Casi. K;50, . HS 


» The enrimpie amd syngemite ame meedic like im shape . tus induce "feltimg^. which causes bumping im 
Cement 


*  inpresencc of higher masure /condensate waber C5 also participates in the reactions 

a — iralkalies arc present as alkali abuminaies rhe above reactions anc lurther accekerated . 

*» — Re-hydratson of heni-hydraae by ihe ced al moisture Furthicr email lump formaton 

» iis known that such lump formation af cement decreases the compressive stremgths of cement 
The influence of the different factors on the tendency of lump formations can be summarised as follows 


Figi reduction water of gypsum with temperatures Fig: 2 Water vapour pressures of some components 
cemer 
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The amoun cf lump formaton as a Fuuectbom cd ghe semper koa bey gypsum and its dependency om ECC) 
Frec CO amd Gypsum contents is praphicaliy shown in Fig 3 qa) Aih 


- 


Fig: (m) 9: lumpa via temperatur Fipz3 (b) 55 hanpa rclahal doy Frex ac, EC d 
" rebase war ba mpa 


ID CASE STUDY-I : 


Heavy coming in cenw ilgs was repond in one of the cesmecst grinding umi of a cement 
plami im which sag amdi gypsum nnd chlmker and pypsum was cperabeby gerenanxd in WRI ami Bball mäil 
rcwpexrwecly belor bliemding t produce PSC The acocreions reduced ihe sborago capaciiy of ihe silo and 
cbstructexd the imee Now of the muarerial by jamming ihe cir-sübdes In onka po sowe lhe problem amd understand 
ihe cue cd this phononmeman doiailed immecstigaticna were caurrbed mil cm ihe cement himp samples . 
Evaluate . Hemul and Lafercmce - 


Ali C, i 


(uides | SiO. 
317 


— naska 
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The anabysas anchicates dhi LO] and SC conten in ihe cenieni are mach on te higher side thu Kalt orients arc 
iora. 


The himp samples collcecuexd showed distinct hwo pans a hod surface of lighior colour nearer to wall æ 
wio and æ heh prox porion which was relatively solter am nuepume . The thickness of hard higi coboarrex? partic 
was hbeiwecen POE -16 mm The iwo sechons of ibe senplie warme sihicod amd analysod for mameradoes hs XED 
i Phillps¥ pon MIP) amd lor microsinniural charmccnmstics bwy è ë Bend - JSM 544) Scamming cebecinoas 
Mineralogs 
X - ram diacara a he Dare] awd sanft parn of ihe sample 15 shown in Pig ad 
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Fig -4 WRD scan of the harder amd the sofier porion of ihe cement lamya 


The hardier ponion was observed lo bc composed of (CIR, Ca Ponlandic , anhvdriie . Cspsum. Egringsc 
wehilc dus sofer ower porion showed C3. C-3. Gypsum . Einingie and besser Porilemdiie "us panton vis 
Ccowmaspücurmrs in qoscasce G mmbvydgrvc 


Mic inet nuc bu mi 


Under electron microscope. ihe hard part showed fibrous like crvstals of anliydrite and gypsum. The quantis oi 
ihs CrwsRals decreases nway from ihe hard parm. Pornüancdic ermsials arg also mers in this hard pari (F 55 
However, more crysialline type i* seen in the soer region of the samples. Presence of very fine nécdie like 
erringibe is also observed ihrooghow the samples (Figt) 


: Fig Wor ine canringuc noches wrih prebedrared 
A Anhsdrite crystals, fine needles of euringite im demeni grains kn scd part cd (her Purus 
ard pan 


Ad f - predicen in ihe coober arcas of ihe ~ gondensmiion of water 
which causes the hvdranon of the cement pains forming porlandite and developed eitringWc crysials resuiing 
imo a hard grum . In this portion tlc water hydrates the | either dumng grinding cr 
in the storage silo. Subsequently, more cement grains musi have got adhered tc this hard emisi forming the 
soer pari of hump which shows presence of gypsum and thanacr crystals of onringite 


Subsequent the grinding unit rexbuced ihe gwpsuim added to thë slag in grinding of slag and improved 
ventibation in rhe storage silo reduced problenm al hamp Pormat 


EN (CASE STUDY -II 


This casc study pertains io ihe Problem of lump formation cxpericüeed im one ol the ccmecni 

was operating roller press in closed. circu and equipped with open circuit ball 
of cement in Uhe ginding mall 
gher in the range of 120 - po 7C The wpe 


1 m. The cement was being stored in a silo of capacity 5500 MT. W was 
observed ihai , if te cement was stored im the sito 


i lo for two to Ihres days withoul exiaction . problems. of 
cxiECUOn were encournered duc ta 
Evaluations ;, Resalta amd Inference : 


| Osides SiO. EZ OFesOs (CaO | MgO | LOI SO, | IR. 
Low 210 | x7 | 35 614 "s 22 | 31 
The anal 


ysis umdicabes that SO. content in ihe cement is on ihe higher side wi 
The sample was analwsed for thermal analysis amd for mimerabmgy b* XRD 


X ray difTraciograms of the simple is shown in the sample is 
Langbeinite (ICa S0. K-50) amd traces ol hemihyärme . 


ih higher K-O contents 


composed ofl ES CS CLAF and Calcium 


Y C45 
x C5 
di C AF 


* Larugeteinite 


Fig 7 ARD of the sœ Lump (Casc II} 
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The evaluations carried oui indicate ihal in ihis case ihe soñ agglomeration is due to formation of syngenitc 
traces initiated by the presence of Calcium langbeinite present in the clinker and traces of hemi-hydrate present 
in ihe cement However this could result in harder lumps if there is sufficient water condensation in the cooler 
arcas of silo 

The agglomeration was brought under control by reducing the gypsum levels. in combination with control on 
ihe cement mill temperature . As a procauton adequate ventilation was provided im cement silo to avoid 
agglomeration even if the cerent is stored for a longer time . 


EX 


CONCLUSIONS 


The case Studies discussed in the paper andicates that judicious evaluation of the accretions can 


indicate the possible reasons for their formation and subsequently attempts can be made to prevent such 
farmatrons 

However some of the measures that could help im preventing /overcoming the problems of accretions can bc 
summarised as follows : 


Reducing the gypsum levels in cement if. possible . 

Reduction in clinker temperature as fed 1o the mill*preferably below 60C 

Optimisation of the water spray inside the mill and with provision of betier ventilation im mill and in thc 
storage silos to prevent water condensation . 

Better control on cement temperature during grinding 

Longer retention time of the cement in silo should be avoided . 

Periodic maintenance of silos 

[Installing air guns or installing sonic devices for shattering the accretions . 
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